Introduction
Flexible bronchoscopy is considered an important tool in the diagnosis, staging, and in the therapy of bronchogenic carcinoma and many other lung diseases [1] .
Fiberoptic bronchoscopy (FOB) is used in most of the bronchoscopic procedures, like endobronchial biopsy, bronchial lavage, and bronchial brushing. Studies have confirmed that combined techniques increase the diagnostic yield of FOB [2] .
A rigid bronchoscope is the instrument of choice for majority of resection procedures of the airway and complicated airway diseases. It secures the airway with the ability to ventilate. The rigid tube itself is actually an effective tool of mechanical debridement and airway dilatation. Many diagnostic and therapeutic procedures can be performed through a rigid bronchoscope. It has a great privilege in case of overflow of blood or secretions where there are many accessory instruments designed for it, such as biopsy and foreign body forceps, scissors, probe for cryotherapy, and laser fiber. FOB can pass through the rigid tube to reach the distal airway when needed [3] .
Rigid and flexible bronchoscopy are complementary techniques, and most often used together to achieve ultimate results [4] .
Aim
The aim of this study was to study the indication and outcome of bronchoscopic workup in the Bronchoscopy Unit, Chest Department, Ain Shams University. All patients who underwent either FOB or rigid bronchoscopy were included in this study.
Patients and methods
This was a prospective study of the indication and outcome of bronchoscopic workup at the Bronchoscopy Unit, Chest Department, Ain Shams University Hospital during the period from May 2013 to October 2013. All patients who underwent either FOB or rigid bronchoscopy were included in this study.
All the patients were subjected to the following (according to the policy of the Bronchoscopy Unit, Chest Department, Ain Shams University Hospital):
(1) Full history taking. All data were calculated, tabulated, and statistically analyzed. Informed consent was taken from all patients (or their legal guardians) who were invited to participate in the research as regards confidentiality, right to refuse or withdraw, and in case of refusing to participate in the research, the patient will be followed up and will receive his treatment as planned. The consent was revised and approved by the ethical committee of scientific research.
Results
This study included 100 patients: 65 (65%) male patients and 35 (35%) female patients. Their ages ranged from 1 to 88 years with a mean age of 50.92±20.099 years. Fifty-six (56%) patients were smokers and 44 (44%) patients were nonsmokers.
Overall, 74% of the procedures were done for diagnostic purposes, 11% of the procedures were done for therapeutic purposes such as foreign body removal or for debulking of a tumor to restore airway patency and 11% of the procedures were done for both diagnostic and therapeutic purposes.
In the current study, 72 (72%) cases underwent FOB under local anesthesia, five (5%) cases underwent FOB under general anesthesia, 18 (18%) cases underwent rigid bronchoscopy under general anesthesia, two (2%) cases underwent rigid bronchoscopy under local anesthesia, whereas three (3%) cases underwent both FOB and rigid bronchoscopy under general anesthesia as shown in Table 1 .
The most frequent presenting symptom was dyspnea in 50% of cases, followed by hemoptysis in 27% of cases. Cough and expectoration were encountered in 19 and 13%, respectively, followed by chest pain in 2% of cases as shown in Tables 2-5. There were 28 (28%) cases showing normal CXR, whereas the most frequent findings was mass in 19 (19%) cases, atelectasis in 18 (18%) cases, lymph node enlargement, and pleural effusion each in 13 (13%) cases, followed by cavity in nine (9%) cases, and reticulonodular infiltrates in four (4%) cases. Only one case showed foreign body and unfortunately in 5% of cases, the CXR was not available.
Regarding CT scan of the chest, it revealed no abnormality in 10% of cases, lymphadenopathy in 17%, mass and consolidation each in 13% of cases, cavitary lesion in 9%, reticulonodular infiltrates in 45%, foreign body and nodules each in 3%, collapse in 2% and thickened tracheal wall in 1%. Unfortunately, CT scan was not available in 20% of cases.
Overall, 14% of cases had arterial hypertension as comorbidity; 12% had DM; 11% had chronic liver disease; 7% had cardiac disease; 1% had renal disease; and 17% had other comorbidities, whereas 50% of cases showed no comorbidities.
Regarding the total leukocytic count, 4% of patients showed leucopenia, 27% showed leukocytosis, whereas 69% of cases had the leukocytic count within the normal range.
Regarding hemoglobin concentration, 40% of cases were suffering from anemia, 2% from polycythemia, whereas the rest of them were within the normal range.
Regarding platelet count, 4% were thrombocytopenic, 10% showed thrombocytosis, and the rest of the cases were within the normal range. About 95% of cases were having high erythrocyte sedimentation rate.
In the present study, 37 cases had their bronchoscopic specimens sent for pathology. Squamous cell carcinoma was diagnosed in six (16.22%) patients, adenocarcinoma was diagnosed in seven (18.92%) patients; small-cell lung cancer (SCLC) was diagnosed in four (10.81%) patients and large-cell lung cancer was diagnosed in three (8.11%) patients. Fifteen cases had nonconclusive pathology for malignancy and were assigned as inflammatory specimens. Two miscellaneous cases, one case was diagnosed as adenoid cystic carcinoma of the trachea and the other was diagnosed as fibrohistocystic tumor. Out of the seven cases of adenocarcinoma, four cases were men and three cases were women. Among the cases of squamous cell carcinoma, five were men and one was women, whereas all cases of small-cell carcinoma (4) and large-cell carcinoma (3) were men.
All cases of squamous cell carcinoma (6) , small-cell carcinoma (4) , and large-cell carcinoma (3) were smokers, whereas only four out of seven cases of adenocarcinoma were smokers. Table 3 ).
The anatomical involvement of cases diagnosed pathologically as bronchogenic carcinoma was as follows: right upper lobe bronchus was the most frequently affected in five (25%) cases, followed by right main bronchus (RMB) and right lower lobe bronchus which were each affected in four (20%) patients. Middle lobe bronchus and left upper lobe bronchus were equally affected in three (15%) patients each. Lastly, carina, trachea, and left main bronchus (LMB) were each affected in one (5%) patient.
The relationship between the type of the procedure and the pathological results (37 cases) was as follows: (Table 5 ).
In the present study, sampling procedures were done, in the twenty cases who were diagnosed as carcinoma; BAL was positive in 16 (43.24% cases); biopsy was positive in five (13.51%) cases; and transbronchial needle aspiration was positive in two (29.73%) cases.
In 15 cases whose pathological specimens were inflammatory (nonconclusive to malignancy), BAL was positive in 11 (29.73%) cases and biopsy was positive in six (16.22%) cases. In other two miscellaneous cases, biopsy was taken as shown in Table 6 .
Of all the patients who were diagnosed with lung cancer, 20 cases had abnormalities in their radiological workup; eight (40%) cases presented with effusion; six (30%) cases presented with lymph node enlargement; nine (45%) cases presented with mass; four (20%) cases presented with heterogeneous opacity, whereas none of them presented cavitary lesion.
There were 15 patients whose pathology was inflammatory; of these, one (6.67%) case had no abnormality, one (6.67%) case presented with effusion, five (33.3%) cases presented cavitary lesions as bronchiectasis and lung abscess, two (13.3%) cases presented with lymph node enlargement, three (20%) cases presented masses, and three (20%) cases presented heterogeneous opacity. The case with tracheal adenoid cystic carcinoma and the other case with fibrohistocystic tumor, were presented with a mass in their radiological workup.
Hemoptysis was the most common presenting symptom among patients who were diagnosed with squamous cell lung cancer (66.67% of the cases), whereas dyspnea was the most common presenting symptom among patients who were diagnosed with adenocarcinoma (71.42% of cases) as shown in Table 7 .
In the present study, 15 cases had nonconclusive pathology for malignancy (inflammatory); their bacteriological analysis was as follows:
In 48 cases, the samples were sent for bacteriological analysis and culture; 25 (52.08%) cases showed no growth of bacteria, one (2.08%) case showed pus in cocci, two (4.17%) cases showed tuberculosis (TB), four (8.33%) cases showed Klebsiella spp., one case showed Acinetobacter spp. (2.08%), one (2.08%) case showed Staphylococcus spp., two (4.17%) cases showed Aspergillus spp., three (6.25%) cases showed Pseudomonas spp., and unfortunately in nine (18.75%) cases results were not reached as shown in Tables 8-11 .
Four cases were presented with foreign body inhalation; the site of foreign body aspiration was in the RMB in two (50%) cases, LMB in one (25%) case, and the trachea in one (25%) case. The most common site for foreign body inhalation was in the RMB. Two (50%) of the cases underwent FOB under general anesthesia, one (25%) case underwent rigid Debulking by shaft of bronchoscope 5 (5) bronchoscopy under general anesthesia, and one (25%) case underwent FOB under general anesthesia but foreign body could not be removed and rigid under general anesthesia was used. Three (75%) of the cases were male and one (25%) case was female. All the foreign bodies were successfully removed.
Discussion
Interventional bronchoscopy has rapidly progressed in the last few decades. The field includes the use of more complex diagnostic methods such as endobronchial ultrasound, bronchoscopic interventions for the relief of central airway obstruction due to endobronchial lesions, and, recently, the development of therapeutic interventions for benign disease [5] .
FOB is a well-established procedure in pulmonary medicine. It is considered as a crucial tool in the diagnosis, staging, and the treatment of lung cancer and other pulmonary diseases. It offers a visual access to air passages and take biopsies of tissue or fluid, if necessary. Usually it is performed after mild sedation and local anesthesia [1] .
The rigid bronchoscope allows, with maximal safety and under general anesthesia, adequate ventilation through a side port, efficient suctioning of blood, secretions, pus, and smoke allowed by large suction catheters and the use of various instruments (laser probes, cryotherapy probes, rigid forceps, etc.) alongside the telescope. It is the tool of choice for silicone stent placement and in cases of tracheal lesions and foreign bodies [6] .
The rigid bronchoscope provides excellent access to the subglottic area and passage of grasping forceps. Optical forceps allow direct visualization of foreign bodies and visual grasping. Rigid and flexible bronchoscopies remain complementary techniques, and most often used concurrently [4] .
The present study was conducted to state the indication and outcome of bronchoscopic workup at the Bronchoscopy Unit, Chest Department, Ain resembled results of the present study, whereas 74% of the procedures were done for diagnostic purposes, 11% of procedures were done for therapeutic purposes such as foreign body removal or for debulking of a tumor to restore airway patency and 11% of procedures were done for both diagnostic and therapeutic purposes. In the current study, the most frequent presenting symptom was dyspnea in 50% of cases, followed by hemoptysis in 27% of cases. Cough and expectoration were encountered in 19 and 13%, respectively, followed by chest pain in 2% of cases. This differed with the results of Singh et al. [7] , who found that cough was the most frequently presenting symptom (59.7%), followed by hemoptysis (21.9%), then chest pain (18.3%), breathlessness (15.9%), fever (7.3%), hoarseness of voice (6.7%), and lastly purulent expectoration (2.9%).This might be due to the great difference in the number of enrolled patients in each study and due to the nature of underlying disease.
Singh et al. [7] found that lung field opacity (47.6%) was the most common radiological finding followed by normal radiology (19.8%) and then haziness (1.2%). This was a way different from the current study, where there were 28 (28%) cases showing normal CXR, whereas the most frequent finding was opacity in 19 (19%) cases, atelectasis in 18 (18%) cases, lymph node enlargement and pleural effusion each in 13 (13%) cases, followed by cavity in nine (9%) cases, and reticulonodular infiltrates in four (4%) cases. We attribute this to the great difference in the number of studied cases in each study, as well as the quality and interpretation of chest radiology.
In the present study, 20 cases were diagnosed with lung cancer; These results matched with the present study as about 85% of patients with lung cancer were smokers. Adenocarcinoma was found in seven (35%) patients. Four (20%) patients were smokers, whereas the other three (15%) patients were nonsmokers. Squamous cell carcinoma was diagnosed in six (30%) patients, and all of them were smokers. So, there was a great correlation between squamous cell carcinoma and smoking. SCLC was present in four (20%) patients, and all of them were smokers. Large-cell lung cancer was diagnosed in three (15%) patients and also all of them were smokers. So, the incidence of malignancy increased markedly with more exposure to smoking, especially squamous cell type. In contrast, the current study showed that the number of cases with squamous cell lung cancer increased with increasing their smoking pack/year. There was only one case with 40 pack/year, two cases with 80 pack/year, and three cases with 90 pack/year. Regarding adenocarcinoma, there were three cases and their pack/year were 20, 50, 60, respectively. Regarding SCLC, there were four cases, with their pack/ year were 4, 20, 75, 80, respectively. Regarding large-cell lung cancer, there were three cases, with their pack/year being 60, 75, and 80, respectively.
Regarding the abnormalities found in bronchoscopy, Singh et al. [7] found that endobronchial growth was the most frequent finding (32%), followed by normal bronchoscopy (30.2%), then purulent secretions (7.7%), vocal cord pathology (7.2%), carbon deposits (6.5%), hypertrophied mucosa (4.4%), and lastly pressure effects from outside (4.1%). Similarly Mazhar and Jehanzeb [8] stated that the most frequent finding during bronchoscopy was an endobronchial mass lesion in 41 (68.3%) cases followed by inflammatory changes in five (8.4%) and external compression in seven (12%) cases. These results were in accordance with the current study, where the most frequently found abnormality was endobronchial mass (28%), followed by no abnormality (21%), pus trickling in seven (7%) cases, compression from without in four (4%) cases, broadened spur in 18 (18%) cases, whereas hyperemic mucosa in 13 (13%) cases (Table 4 ). These results did not match with Zavala [11] , who studied 600 patients in the period from April 1971 till July 1974; 488 men and 148 women, 18-89 years of age, underwent diagnostic bronchoscopy at the University of Iowa, the patients were referred because of abnormal CXR finding or hemoptysis with negative radiography. He found that the two diseases most frequently encountered were bronchogenic carcinoma in 330 (55%) patients and bacterial infection in 94 (16%) patients. Also he found that 55 (9.16%) patients presented with a history of 'hemoptysis' but had normal CXR. Bronchoscopy in this group revealed nine (1.5%) patients to have endobronchial carcinoma and 32 (5.33%) patients to have normal tracheobronchial trees up to the fourth-order to sixth-order (subsegmental) bronchi. The results of the present study did not match with those of Zavala [11] , probably, because of the difference in the number of the studied population.
Singh et al. [7] reported that there were 10 patients presented with pleural effusion, and 31 patients presented with lung mass and were diagnosed as lung cancer, but unfortunately, they did not clarify the relation between the type of lung cancer and radiological abnormality. In the present study, all the patients with lung cancer had abnormal radiological finding; there were eight (40%) patients with carcinoma presented with pleural effusion, nine (45%) patients presented with lung mass, four (20%) patients presented with heterogeneous opacity, and six (30%) patients presented with lymph node enlargement. So, we can correlate between those patients presented with abnormal radiological findings such as lung mass, lymph node enlargement, pleural effusion, and heterogonous opacity in their radiological findings and on histopathological examination for the detection of lung cancer.
In the present study, 15 (15%) cases with nonconclusive histopathology for malignancy (inflammatory) were compatible with infection. Bacteriological studies have shown that three cases out of 15 (20%) were Pseudomonas aeruginosa, two (13.33%) cases were Klebsiella pneumoniae, one (6.67%) case was TB infection, one (6.67%) case had Aspergillus fumigatus, and in eight (53.33%) cases, there was no growth.
Nonconclusive pathology cannot rule out the diagnosis of malignancy, as the specimen may be not enough for the confirmation of malignancy as regards its amount or number of biopsies or site of biopsy. These results partially resembled those of Kaparianos et al. [10] , who reported that the most common results of the diagnostic workup were nonspecific inflammation of the tracheobronchial tree in 31% of cases. Pneumonia (compatible clinical and radiological profile) represented 18.2% of the total cases, whereas TB was about 8%.
In the present study, the diagnosis of TB was confirmed in two patients whose BAL was positive for acid-fast bacilli; however, their other workup of TB such as tuberculin test and sputum Z&N stain were negative, but their clinical symptoms and their radiological workup kept them highly suspicious for TB ( Table 9 ). The results of the present study did not match with those of Alamoudi et al. [12] , In the present study, the complications of bronchoscope were uncommon, as 85 (85%) cases had no complications, four (4%) cases suffered bleeding during biopsy and debulking of the tumor, which was controlled by local hemostatic measures; eight (8%) cases, most of them were smokers, suffered desaturation, due to prolonged time of the procedure. They were not hypoxic before the beginning of bronchoscopy. Only two (2%) cases were mechanically ventilated due to bleeding and hypoxia during and/or after the procedure, and one case had surgical emphysema, which was managed conservatively (Table 11 ). These results resembled those of Kaparianos et al. [10] , whose retrospective study concluded that there were two fatalities associated with bronchoscopy (0.04%). One was due to hypoventilation and cardiac arrest and the other due to sudden uncontrollable hemorrhage. Major complications included three (0.07%) cases of pneumothorax, seven (0.17%) cases of pulmonary hemorrhage, and 13 (0.31%) cases of respiratory failure, all of them were smokers. They comprised less than 1% (0.56%) of the total bronchoscopy cases. Similarly, Alzeer et al. [9] found that complications of bronchoscopy were minimal in general; hypoxia (2.0%), minor bleeding (1.4%), pneumothorax (0.6%), bronchospasm (0.4%), massive bleeding (0.3%), and bradycardia (0.3%), with a total 35 (5.0%) patients out of the whole 707 studied cases. In contrast, our results were different from those of Alamoudi et al. [12] , who stated that 74% of cases had no complications during the procedure. In addition, the majority of 95% had no complications postprocedure. The complications were as follows: five (4%) patients had pneumothorax and all of them had lung biopsy; minor complications included hypoxemia and sinus tachycardia as the most common followed by bronchospasm. The rate of hypoxemia was 14% and tachycardia was 5%. Seven (30%) out of 23 cases with existing chronic obstructive airway disease experienced hypoxemia and two cases experienced sinus tachycardia during the procedure. The difference in the nature of bronchoscopy complications between their study and ours might be due to the selection of the studied population, presence or absence of comorbidities and their nature, efficiency of the operator, monitoring of the patient, type and duration of the procedure, and the efficiency of the facility that enables management of postprocedure complications. We can conclude that the safety of bronchoscopy and the mortality obviously depends on the accuracy of the patient's selection for the procedure, the experience of the bronchoscopist, and the facilities available.
Conclusion
(1) Proper recording and archiving system is very important and useful for documenting data as well as sharing experiences. (2) Smoking is closely related to almost all types of lung cancer, especially squamous cell carcinoma. (3) The role of bronchoscopy in detecting pulmonary infections including TB has been established, especially in countries with high prevalence. (4) Prebronchoscopic radiological workup is a very useful tool for diagnosis. (5) Bronchoscopy is a very effective and safe procedure; safety and effectiveness obviously depends on the accuracy of selection of the patients for the procedure, the experience of the bronchoscopist, and on the facilities available. (6) Proper use of diagnostic techniques provides a high degree of success, and the treatment modality to be used depending on the type of the foreign body is mostly satisfactory.
Recommendations
(1) Recording system and collection of data should be performed regularly in bronchoscopy units especially in developing countries for improving the procedure.
(2) More efforts should be directed toward teaching and improving the skills of the bronchoscopists, as the efficiency and safety of the procedure is personnel related. (3) Follow-up patients whose pathology was nonconclusive should be repeated within 1 month to increase the yield of the bronchoscopic procedure.
(4) Exchange of the bronchoscopy experience between different bronchoscopy units is important to improve the benefit from the procedure. (5) More care should be given to antismoking campaigns to decrease the emerging risk of bronchogenic carcinoma.
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